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NETWORKED SYSTEM FOR INTERACTIVE 
..COMMUNICATION AND REMOTE MONITORING OF. 

INDIVIDUAL 

■ ■ • ■ 

10 PRIORITY CLAIM 

This application is. a continuation of US. Patent Application No 
09/237,194, which is a continuation of U.S. Patent Na 5,899,855. which is a 
continuation of US. Patent Application No. 08/233,397, now abandoned, which is 
a continuation-in-part of U.S. Paten. No. 5,307,263. This application is also a 

1 5 continuation U.S. Patent Application No. 09/300,856, which is a divisional of U S 
Patent No. 5,997,476, which is a continuation-in-part of U.S. Patent No. 
5,897,493, which claims benefit of Provisional Applications 60/041 746 and 
60/041,751 both filed March 28, 1997. All of the above are hereby incorporate,! 
by reference. 



20 



FIELD OF THE INVENTION 
The present invention relates generally to communication systems for 
remote monitoring of individuals, and in particular to a networked system for 
remotely monitoring, individuals and for communicating information to the 
25 mdwduaJs through the use of script programs. 

■ 

BACKGROl IND OF THE rhJVPNTirrM 
, Jo the Med States alone, over 100 million people have chronic hea),b ' 
conditions, accounting for an estimated S700 billion in annual medical costs. In 
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an effort to control these medical costs, many healthcare providers have initiated 
outpatient or home healthcare programs for their patients. The potential benefits 
of these programs are particularly great (or chronically ill patients who must treat 
their diseases on a daily basis. However, the success of these programs is 
dependent upon the ability of the healthcare providers to monitor the patients 
remotely to avert medical problems before they become complicated and costly. 
Further, success requires compliance with the program, which is often dependent 
on providing messages or other reminders to patients so that they will stay with 
the program. Unfortunately, no convenient arid cost effective monitoring system 
exists to accomplish these objectives. While these problems are particularly acute 

■ * 

for the poor and the elderly, all demographic groups could significantly benefit 
from remote communication and monitoring systems. 

Prior attempts to monitor patients remotely have included Ibe use of 
personal computers and modems to establish communication between patients and 
15 healthcare providers, either directly or via an Internet site. However, computers 
are too expensive to give away and the patients who already own computers are 
only a fraction of the total population. 

Other attempts to monitor patients remotely have included the use of 
medical monitoring devices with built-in modems. Examples of such monitoring 
devices include blood glucose meters, respiratory How meters, and heart rate 
monitors. While these devices can be quite successful, "their multimedia 
capabilities are often limited. In addition, many palients simply may prefer to 
mteract with a device they are more familiar with, such as a television. 

Prior attempts to monitor. patients remotely have also included the use of 
mteractive telephone or video response systems. Such interactive systems are 
disclosed in U.S. Pat. No. 5,39.0,238 issued to Kirk el al. on Feb. 14,1995, 
U.S. Pat. No. 5,434,611 issued to Tamura on Jul. 18, 1995, and U.S. Pat. No. 
5,441,047 issued to David et al. on Aug. 15, 1995. One disadvantage of these 
systems is that they either lequire a patient to call in to a central facility to be 
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monitored or require the central facility to call the patient according lo a rigid 
monitoring schedule. : 

If the patients are required to call the central facility, only the compliant 
patients will actually call regularly to be monitored. Non-compliant patients will 
typically wait until an emergency situation develops before contacting their 
healthcare provider, thus defeating the purpose of the monitoring system. If the 
^central facility calls each patient according to a monitoring schedule, it is intrusive 
to the patient's life and resistance to the monitoring grows over time. Further, it is 
difficult to identify each patient uniquely using these systems. Moreover, these, 
systems are generally incapable of collecting medical data from monitoring 
devices, such as blood glucose meters, respiratory flow meters, or heart rate 
monitors. 

As such, there exists a need for a simple and inexpensive system for 
remotely monitoring patients and for easily communicating information to the. 
15 patients. There is also a need to encourage patient's compliance with a prescribed 
treatment plan. 



SUMMARY 

The present invention provides a system for remotely interacting with an 
individual. The system includes a server, a remote interface device for assigning 
in the server a set of queries lo be answered by the individual, a remotely 
programmable apparatus for interacting with Ihe individual and a. broadcaster in 
communication with the server and the remotely programmable apparatus. 

The remotely programmable apparatus is in communication with the 
server via a communication network. The server includes a script-generating 
component for generating a script program from the assigned set of queries. The 
scnpl program is executable by Ihe remotely programmable apparatus to 
communicate 1be set of queries lo the individual, to receive responses to the set of 
queries, and lo rransotil the responses from the remotely programmable apparatus 
to the .server over the .communication network. Wilb respect to Ibis invention, 
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remotely programmable" means capable of executing instructions received from 
a remote location, such as, for example, the ability to execute a script program 
received from a remote location. The server also includes a database device 

» » 

connected to the script-generating component for storing the script piogram and 
5 the responses to the set of queries. The broadcaster receives a broadcast selection 
from the. remotely programmable apparatus and the script program from the 
server, determines program content according to the broadcast selection, combines 
the script program with the determined program content to create a digital 
broadcast program and transmits the broadcast program. 

10 The remotely programmable apparatus includes a communication 

.. * • . . 

component for receiving the broadcast program and for transmitting the responses 

to the script program to the server, a user interface for cornmunicating the set of 
queries to the* individual and for receiving the responses to the set of queries, a 
memory device for storing the script program and the responses to the set of 
15 queries, and a processor. The processor is in conununication with the 
communication component, the user interface and the memory device. The 
processor processes the broadcast program and presents the script program and the 
broadcast content according to the processing, executes the script program to 
communicate the set of queries to the individual, to receive the responses to the 
20 set of queries, and to transmit the responses to the server. 

In accordance with a further aspect of the present inversion, the program 
content is entertainment content, information content, advertisement content or a 
combination of the above. 

In accordance with another aspect of the present invention, the user 
25 interface comprises a display and the processor determines if a script program is 

- . 

included in the broadcast program and presents an icon on the display indicating a 
script program is included in the broadcast program. 

By using the entertainment medium of interactive television with its ability 
to receive a large bandwidth of data, the present invention can more easily 
30 commmueDte interactive enterlahung/educational information to potential and 
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The foregoing aspects and many of the attendant advances rf * 

7* 10n "» ~ «*% as the same 

^erstood by .We to the fo„o Wfflg detailed desertion, 
conjunct with the accnnopanynog drawing wfierein: ' ^ M 

FIGURE 1 is a block diagram of networked system form a ■ ' 

Wd m accordance 

*™h^ - — of me 

20 of 5 15 3 ^ ^ ~ ~— — Wd embodrm.t 

FIGURE 6A JS a )isling of a samp]e ^ program . 
preferred embodiment of the invention; 

FIGURE 6B is a continuation of , he listing of FIGURE 6A- 
FIGURE 7 is a scrip, aKignnjent saeeQ \ & . 

embodmentoftheinveniion ">e preferred 

HCUK^ 8 " ' SmP " ~> *-*». °» - T . 
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FIGURE 1 0 is a sample report displayed on a workstation of the system of 
FIGURES IA D; 

FIGURE 1 1A is a flow chart illustrating the steps included in a monitoring 
application executed by the server of FIGURES 1A-D according to the present 
. 5 invention; 

FIGURE 1 IB is a continuation of the flow chart of FIGURE 11 A 
FIGURE 12A is a flow chart illustrating the steps included in the script 

program of FIGURES 6A-6B; 

FIGURE 1ZB is a continuation of the flow chart of FIGURE 12; 

■ ■ 

10 FIGURE 13 is a perspective view of a remotely programmable apparatus 

■ 

according to an embodiment of the present invention; 

FIGURE 14 is a sample prompt appearing on a display of the apparatus of 

FIGURE 13; 

FIGURE 15 is a block diagram illustrating the components of the 

15 apparatus of FIGURE 13; 

FIGURE 16 is a schematic block diagram illustrating the interaction of the 
server of FIGURES 1A-D with the apparatus of FIGURE 3 according to another 
embodiment of the present invention; -" 

FIGURE 17 is a first sample message appearing on the display of the 

20 apparatus of FIGURE 3 ; 

FIGURE 18 is a second sample message appearing on the display of the 

apparatus of FIGURE 3; 

FIGURE 19 is a script entry screen according to an embodiment of the 

present invention; 

25 FIGURES 20 and 21 are block diagrams of alternate embodiments of the 

* 

present invention; 

FIGURE 22 is a flow chart illustrating the process performed by the 
system of FIGURES 21 ; and 

* FIGURES 23 and 24 are example broadcast programming presentations 

30 wilh an included script program. 
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DETAILED DR SCRJPnOM 
The present invention provides a system and method for remotely 
storing individuals and for increasing individual use of health programs In a 
5 ■ ** mnh0iSimtint ° fthe iM ™> ^ iudividuals are patients and the system is 
used to collect data relating to the health I status of the patients, However i, is to 
be understood that the inv^tion is not limited to remote monitoring of patients 
, The system and method, of the invention, may be used- for any type of remote 
momtonng and program adherence application. The invention may also be 
10. undented as an automated messaging system for . communicating information 
to mdividuals, as will be discussed in an alternative embodiment below. 

Afirst embodiment the mvennon is illustrated in FIGURES 1A and2 
12. Referring to FIGURE 1, a networked system 16 include a server ,8 and a 
workstation 20 connected to the server 18 through a communication network 24 
IS- The server 18 is preferably a world wide web server aod the commumcation 
uetwork 24 is preferably the Internet. 1, will be apparent to one skilled in the ar, 
that the server 18 may comprise a singfe stand-alone computer or multiple 
computers distributed throughout a network. The workstation 20 is preferably a 
personal computer, remote terminal, or web TV unit connected to the server 18 
0 via the Internet. The workstation 20 mnc.ions as a remote interface for entering in 
the server 1 8 messages and queries to be communicated to the patients 

The system 16 also includes multiple remotely programmable apparatus 
snch as first and second apparatuses 26 for monitoring multiple patient, Each 
apparatus 26 is designed to interact with a patient in accordance with scrip, 
- Programs received from the server ,8. Each apparatus 26 is m communication 
w*h the server 1 8 through the communication network 24, preferably the Interne, 
Attematrvely, each apparatus 26 may be pJaced m communication with the 
server 18 v,a wneless communication networks, cellular ne.works, telephone 
networks, sa.elKte networks or any other network which allows each apparatus 26 
to exchange data with the server 18. 1, >s to be understood tha, the system 1 6 mav 
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include any number of remotely programmable apparatuses for monitoring any 
number of patients. 

In the preferred embodiment, each patient to be monitored is also provided 
with a monitoring device 28. The monitoring device 28 is designed to produce 
measurements of a physiological condition . of the . patient, record the 
measurements, and transmit the measurements to the patient's remotely 
programmable apparatus through a standard connection cable 30. Examples of 
suitable monitoring devices 28 include blood glucose meters, respiratory flow 
meters, blood pressure cuffs, electronic weight scales, and pulse rate monitors. 
Such monitoring devices are well known in the art. The specific type of 
monitoring device 28 provided to each patient is dependent upon the patient's 
disease or health treatment needs. For example, diabetes patients are provided 
with a blood glucose meter for measuring blood glucose concentrations, asthma 
patients are provided with respiratory flow meters for measuring peak flow rates, 

- 

1 5 obesity patients are provided with weight scales, etc. 

FIGURE 2 shows the server 18, the workstation 20, and the apparatus 26 
in greater detail: The server 18 includes a database 38 for storing script 
programs 40. The script programs 40 are executed by each apparatus 26, to 
communicate queries and messages to a patient, receive responses 42 to the 
20 queries, collect monitoring device measurements 44, and to transmit responses 42 
and measurements 44 to the server 18. The database 38 is~designed to store 
responses 42 and measurements 44. The database 38 further includes a look-up 
table 46. The table 46 contains a list of the patients to be monitored, and for each 
patient, a unique patient identification code and a respective pointer to the script 
25 program assigned to Ihe patient. Each remotely programmable apparatus 26 is 
designed to execute assigned script programs 40 received from the server 1 8. 

The script programs may include queries, reminder messages, 
informational statements, useful quotations, or other information of benefit to the 
patient. See Appendix A for example script programs. 
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FIGURES 3-4 show the structure of a remotely programmable 
.» ^ » ,o b. band-held and by . paHth , 

^ M 003 adjacent lo the. display 64. The user input buttons 70A-D are for 
entering^ m the apparatus 26 respunses 4 2 lo the queries and prompts. b ^ 
preferred embodiment, the user input hudmis 70A-D are momentary contact push 
»—* In ahemrmvu endrodnn^ use, mpu, bredons ,02,r> re,, ^ 
by swrrehes, ^ a touch strive display ^ „ My ^ ^ ^ 

number of monitoring devices 23, sucb as blood glucose meters, respiratory flow ' 

tho, pressure enfls <„„ show, „ HG1JRB ?) , The apparatus 26 als. 
nehades a „ odem jack 66 f „ - fc ^ _ 

■neludeo a ™, mdieato,, suo „ „ . ^ ^ ^ ^ . ^ ^ 

- for n.t.fylng ,b. p „ io)1 , ha< „. „ she ^ 

toe apparatus 26. 

FIGURE 4 is a schematic block diagram illustrating the components of the 
apparatus 26 in greater detail, ^ appa.atns 26 includes a microprocessor 76 and 
a xne^ory 80 connected fo , he mici0 ^ 0 ; ?6 ^ ^ ^ ^ ^ . ; 

non-volatile memory, such as a serial EFPROTM 

^cuaj xwKOM. The memory 80 stores script 

programs 40 received from the server i* m 

Server 18 > measurements 44 received from the 
~o dcv lce 2 S, responses < Io ^ and fc ^ ^ 
^en tlfi ca code . Jhe ^ ^ ^ 0 

memory (ROM) which stores .firmware for rrmtrraii- . 

^ ' or controlbng the operation of the 
appnratus.26. The firmware j nchldes . scrin| - , 

inues a scnpl mterpreter used by the 
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microprocessor 76 to execute the script programs 40J The script irjterpreter 
interprets script commands, which are executed by the rnicroprocessor 76. 
Specific techniques for interpreting and executing script commands in this manner 
are well known in the art 
5 The microprocessor 76 is preferably connected to memory 80 using a 

standard two-wire interface. The microprocessor 76 is also connected to the user 
input buttons 70, the LED 74, a clock 84, and a display driver 82. The clock 84 
indicates the current date and time to the microprocessor 76. For clarity of 
illustration, clock 84 is shown as a separate component, but is preferably built into 
10 the microprocessor 76. The display driver 82 operates under the control of the 
microprocessor 76 to display information on the display 64. The 
microprocessor 76 is preferably a PIC 16C65 processor, which includes a 
universal asynchronous receiver transmitter (U ART) 78. The UART 78 is for 
communicating with a modem 86 and a device interface 90. A CMOS switch 88 

* ■ 

1 5 under the control of the microprocessor 76 alternately connects the modem 86 and 
the interface 90 to the UART 78. 

The modem 86 is connected to a telephone jack 22 through the modem 
jack 66. The modem 86 is for exchanging data with the server 18 through the 
communication network 24. The data includes the script programs 40 which are 

20 received from the server 1 8 as well as the responses 42 to queries, the device 
measurements 44, the script identification codes, and the patient's unique 
identification code, which the modem 86 transmits to the server 18. The 
modem 86 is preferably a complete 28.8 K modem commercially available from 
Cermetek, although any suitable modem may be used. 

25 The device interface 90 is connected to the device jacks 68A, 68B, and 

68C The device interface 90 is foT interfacing with a number of monitoring 
devices 28, such as blood glucose meters, respiratory flow meters, blood pressure 
cuffs, weight scales, or pulse rate monitors, through device jacks 68A-C The 
device- interface 90 operates under the control of the microprocessor 76 to collect 

30 measurements 44 from Ibe monitoring devices 28 and to output the measurements 

JO 
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Retang again ,„ FIGURE 2, He mti incM / .. 

Wfata exeoo.cd by the serve, ,» Z , Z " S S< " W 

beta The r , '* ^ V ™ W ^enVd 

Mow. IJ, e app| lta „ 0 „ 48 jnt , d _ oeo 

is' ^TT""^^^-^^ 

20. The » «»*, . ^ aame fieM „ ^ f 
T T" * iCe feMS 56 *— * r ,he 

-p. „ ,o . ^ K . 

connecbon fo K i s pre f erab , . . ra. jae 

rates are ih , * * ^ "^unicalka, 

rates are Ihe lowest, such as 3 00 AA/f tk 

SCRJPTbo»o„,n,V ' , ncludes „ CRE 
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40 from the information entered in screen 56. The screen 56 further includes a 
CANCEL button 1 04 for canceling the information entered in screen 56. 

In the preferred embodiment, each script program 40 created by script 
generator 50 conforms to the standard file format used on UNIX systems. In the 
5 standard file format, each command is listed in the upper case and followed by a 
colon. Every line in the script program 40 is terminated by a linefeed character 
{DP}, and only one command is placed on each line. The last character in the 
script program 40 is a UNIX end of file character {EOF}. Table 1 shows an 
exemplary listing of script commands used in the preferred embodiment of the 

* * • 

10 invention. 
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TABLE 1 



SCRIPT COMMANDS 
15 Command Description 



or 1 



0 



CLS: (bF) 

. Clear the display. 
ZAP: {LP} 

Erase from memory the last set of query responses 
recorded. 
I>ED: b{jLFj 

Turn the LED on or off, where b is a binary digit of 0 
An argument of 1 turns on tOhe LED, and an argument of 

- . * 

turns off the LED. 



DISPLAY: Display the text following the DISPLAY command 
{chars} {LF} 
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WAIT: 



PPUT: Record a button press. The m -s represent a button 

--fw) Pattern for each of the four input buttons. Bach m 
contains an »x- for disallowed buttons or ah - 0 . for 
allowed buttons. For example. input: oxoxJlp) 
allows the user to press either button 8l or #3 
Wait for any one button to be pressed, then continue 
- . executing the script program. 

. : COLLECT: Collect measurements frpm the monitoring device 
iy <3evice{LP} 

specified in the COLLECT command . The user is 
preferably prompted to connect; the specified 

monitoring 

d6ViCe t0 the a PParatus and press a button to 

O continue. 

■NUMBER: Assign a script identification code to the script 
. program. pc 

aaaa { LP} The script identif icatio „ Q ^ ^ ^ ^ 
executed NUMBER statement is subsequently 
transmitted to the server along with the query 



20 



responses 



code 



and device measurements. The script identification 



25 ^ st . ideD «"es to the server which script program „ as 

recently executed by the remote apparatus 
DELAY: Wait until time t specified in the DELAY command. 

.' "dually th e prescribed connection time 
CONNECT : Per for. a connection routine to establish a 

COmn ' Unication Jin * server, transmit the 

identification code... query responses, device 
measurements; and script identification code to the 
server. and receive and store a new script program, 

the server instructs the apparatus to disconnect, the 



patient. 



35 when 



script 
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interpreter is restarted, allowing the new script 

program 

to execute. 

- 

• • 0 

■ 

5 

» * • * 

The script commands illustrated in Table 1 are representative of the 
preferred embodiment and are not intended to limit the scope of the invention. 
After consideration of the ensiling description, it will be apparent to one skilled in 
the art many other suitable scripting languages and sets of script commands may 
0 be used to implement the invention. 

The script generator 50 preferably stoics a script program template which 
it uses to create each script program 40. To generate a script program 40, the 
script generator 50 inserts into the template the script information entered in the 
screen 56. For example, FIGURES 6A-6B illustrate a sample script program 40 
created by the script generator 50 from the script information shown in FIGURE 

* « 

■ • 

5. 

The script program 40 includes display commands to display the queries 
and response choices entered in fields 94 and 96, respectively. The script program 

40 also includes input commands to receive responses 42 to the queries. The 

* 

script program 40 further includes a collect command to collect device 
measurements 44 from the monitoring device 28 specified in the check boxes 98. 
The script program 40 also includes commands to establish a subsequent 
communication link to the server 18 at the connection time specified in field 100 
FIGURE 5. The steps included in the script program 40 are also shown in the 
flow chart of FIGURES 12A-12B and will be discussed in the operation section 
below. 

Referring again to FIGURE 2, the script assignor 52 is used to assign 
script, programs 40 to the patients. The script programs 40 are assigned in 
accordance with script assignment information entered through workstation 20. 
The script assignment information is entered through a script assignment screen 
57, which is preferably implemented as a web page on the server 18; 

14 
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FIGURE 7 ilhislrates a sample script assignment staeen 57 as ii appears on 
20 ' ^ " ** 1« fne Meeting . 

^ e*. the ro „ p^, .„ ,„ , w ^ The screen 57 *. tocWds „ 

boxes .08 . respective p»in,„ „ a.** prog™, w ^ 

»— W is in the pa fa , irioh-np 46 of the 

The screen „ . ^ ^ ^ fe 

accessing the script entry screen and a DELETB SCRIPT button 1 (4 for deleting a 
script program 40. * 

Referring ^ to pJGURE 2, the re por, generalor 54 is designed to 

20. FIGURE JO shows a sample patient report 58 produced by the report 
Seyor 54 for a selected patient. The patient report 58 includes a graph 1 16 of 
•be de.ce 44 received iron, the patien, as wclJ as , Ming rf 

-spores 42 received Jrom the patient. Specific .echoes for writing a report 

Phe operation of the preferred embodiment is i]hjstratcd m F]GURJES , 
12 - FIGURE „A is a flow char, bating steps included-** the monitoring 
f*" by ,be ^ 18 " ^GURE 1 IB is a continual of me flow 

chart of FIGURE HA. hr step 202, the server „ determines if new script 

a ^ eH,ered « be SC ^ —n 56. If new scrip, 

****** has « been entered, the server 1 proceeds to step 206. If new scnp, 

formation has been entered, the server 1 8 proceeds to step 204 

As shown i„ FJGURE 5, (be scrip , ^ ^ ^ ^ 

«l ior each of the queries, corresponding response cboices. The scrip,' 

J*™" 011 3,S ° 3 Se, - ed — * ^vice type from which to collec, 

<Je.ce measmements 44. The scrip, in/orma.ion further inclndes a pre scnbed 
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connection time for each apparatus to establish a subsequent commumcatiori link 
to the server 18. The script information is generally entered in the server 18 by a 
healthcare provider, such as the patients' physician or case manager. Of course, 
any person desiring to communicate with the patients may also be granted access 
5 to the server 18 to create and assign script programs 40. Further, it is to be 
understood that system 16 may include any number of remote interfaces for 
entering script generation and script assignment information in the server 18. 

In step 204, the script generator 50 generates a script program from the 
information entered in the screen 56. The script program is stored in the 
10 database 38. Steps 202 and 204 are preferably repealed to generate multiple script 
programs, e.g. a script program for diabetes patients, a script program for asthma 
patients, etc. Each script program corresponds to a respective one of the sets of 
queries entered through the script entry screen 56. Following step 204, the 
. server 1 8 proceeds to step 206. 

In step 206, the server 18 determines if new script assignment information 
has been entered through the assignment screen 57. If new script assignment 
information has not been entered, the server 18 proceeds to step 210. If new script 
assignment information has been entered, the server 18 proceeds to step 208. As 
shown in FIGURE 7, the script programs are assigned to each patient by selecting 
a script program through check boxes 106, selecting the patients to whom the 
selected script program is to be assigned through check boxes 108, and pressing 
the ASSIGN SCRIPT button 112. When button 112 is pressed, the script assignor 
52 creates for each patient selected in the check boxes 108 a respective pointer to 
the script program selected in the check boxes 106. In step 208, each pointer is 
stored in the look-up table 46 of the database 38. Following step 208, the 
server 18 proceeds to step 21 0. 

In step 2 1 0, Ibe server 1 8 determines if any of the apparatuses are remotely 
connected to the server. Eacb patient to be monitored is preferably provided with 
his or her own remotely programmable apparatus, which has Ibe patient's urnque 
identification code, stored lherein. Each patient is thus uniquely associated with a 
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respective one of the apparatuses ]f none of the app^* is comected> fc ' 
server 18 proceeds to step 220. 

If an apparatns is connected, ,be server 18 receives from t be apparatus the 
pafent-snniqueidentificaboncodein step 212. Instep 214, the server ,8 receives 
5 from fte apparatus fte query responses 42, device measurements 44, and scripl 
.dentificatiou code recorded during execution of a previously assigned scrip, 
program. The script identification code ideoufies to Ae server 18 which script 
program was executed by the apparatus to record the query Responses 42 and 
device measurenrents. 44. The responses, device measurements, and scrip* 
10 identification code are stored in the database 38. 

In step 216, .he server 18 uses .be patient identification code to retrieve 
from , he table 46 the pointer to the scrip, program assigned to the patient The 
server 18 then retrieves the assigned scrip, program from the database 38 In step 
218, the server 18 bansmits the assigned scrip, program ,o .he patient's remo.ely 
1 5 programmable apparatus, through the communication network 24 Following step 
21 8, the server 18 proceeds to step 220. 

In step 220, the sender 18 determines if a patient report request has been 
received from the workstation 20. ,f no Jep0 r, reques, has been received the 
server ,8 returns to step 202. If a report reqnes, has been received for a selected 
pa.iem, the server 18 re.rieves from the database 38 the measurements 44 and 
query responses 42 Jas, received from the patient, step 222,- In step 224 the 
server 18 generates and displays the patient report 58 on the workstation 2 0 ' As 
shown in FIGURE 10, the report 58 includes the device measurements 44 and 
query responses 42 last received from the patient. : Following step 224, »he 
-5 server 18 returns to step 202. 

FIGURES ,2A-12B illusbate ,he steps included in ,be scrip, program 
execu,ed by the apparatus 26. Before ,he scrip, program is received, ,be apparatus 
26 .s mmajjy progrannned with the patient's unique identification code and ,be 
scnpt ime^eter used by microprocessor 76 ,o execute the script program The 
» »nt,a) programming may be achieved during manufacture or during an initial 
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correction fo the server 18. Following initial programming, the apparatus 26 
receives from the server 18 the script program assigned to the patient associated 
with the apparatus 26. The script program is received by the modem 86 through a 
first communication link and stored in the memory 80. 
5 Jn step 302, microprocessor 76 assigns a script identification code to the 

script program and stores the script identification code in the memory 80. the 
script identification code is subsequently transmitted to the server 18 along with 
the query responses 42 and the device measurements 44 to identify to the 
server 18 which script program was most recently executed by apparatus 26^ In 
1 0 step 304, the microprocessor 76 lights LED 74 to notify the patient that he or she 

* ■ * * 

has unanswered queries stored in the apparatus 26. The LED 74 preferably 
remains lit until the patient answers the queries, hi step 306, the microprocessor 

76 erases from the memory 80 the last set of query responses recorded. 

In step 308, the microprocessor 76 prompts the patient by displaying on 

15 the display 64 "ANSWER QUERIES NOW? PRESS ANY BUTTON TO 
- ■ ' ■ " ■ * • ■ 

START'. In step 310, the microprocessor 76 waits until a reply to the prompt is 

received from the patient. When a reply js received, the microprocessor 76 
proceeds to step 312. In step 312, the microprocessor 76 executes successive 
display and input commands to display the queries and response choices on the 
20 display 64 and to receive responses to the queries. 

FIGURE 8 illustrates a sample query and its corresponding response 
choices as they appear on the display 64 The response choices are positioned on 
the display 64 such that each response choice is located proximate a respective 
one of input buttons 70A-D. In the preferred embodiment, each response choice 
25 is displayed immediately above a respective input button 70A-D. The patient 
presses the button 70A-D corresponding to his or her response. The 
microprocessor 76 stores each response in the memory 80. 

In steps 314-318, Ibe microprocessor 76 executes commands lo collect the 
device measurements 44 from a selected the monitoring device 28. The script 
30 program specifies Ihe selected, monitoring device from which to collect the 
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measwements. UXepSU. *e microprocessor 76 promts the patient ,6 connect 
the seleced.^loring device 28, for example a Wood glucose meter, to one of 
devjce jacks 68A-C. A sample pr 0m pt j s shown b mmj , p; ^ ^ ? ^ ^ 
coprocessor 7 6 waits until a reply to the prompt is received from the patiem 
5 When a reply is received/the microprocessor 76 proceeds to step 318 The 
nucroprocessor^e also connects the UART 78 to.tbe interface 90 through the 
sw.tch 88. In step 318, the microprocessor 76 collects device measurements 44 
from themonitoring device 28 through the interface 90. The measurements 44 are 
stored in the memory 80. 

0 In step 320, the microprocessor. 76 prompts the patient to connect the 

apparatus 26 to the telephone jack 22 so .ha, the apparatus 26 may connect to the 
server 18 at the prescribed connection time. In step 322, the microprocessor 76 
waits until a reply to the pro m pt is received from , he patienf . ^ ■ rep)y ^ 
received, the microprocessor 76 turns off the LED 74 in step 324. In step 326 the 
m.croprocessor 76 waits until i, is time to connect to the server 18 The 
m.croprocessor 76 compares the connection time specified in the script program 
to the current time output by the clock 84. When it is time to connect the 
mrcroprocessbr 76 connects the UART 78 ,o the mode™ 86 through the switch 88. 

In step 328, the microprocessor 76 establishes a subsequent 
communication link between the apparatus 26 and the serverlS through the 
modem 86 and the communication network 24. If the connection fails for any 
reason, the microprocessor 76 repeats step 328 to get a successml connection: In 
step 330, the microprocessor 76 transmits the device measurements 44 query 
responses 42, script identification code, and patient identification code stored in 
the memory 80 to the server 18 through the subsequent communication link. In 
step 332, the microprocessor 76 receives through the modem 86 a new script 
program fro, the server 1 8, The „e W scnp, program ,s stored i„ , be memory 80 

for subsequent execution by the microprocessor 76. Following step 332, the.scrip. 
program ends. 
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One advantage of the morntoring system of the present invention is that it 

• ■ ■ . ■ ■ 

allows each patient to select a convenient time to respond to the queries, so that 
the monitoring system is not intrusive to the patient's schedule. A second 
advantage of the monitoring system is that it incurs very low cconmunications 

5 charges because each remote apparatus connects to the server 18 at times when 

■ • ■ 

. communication rates are lowest. Moreover, the cost to manufacture each remote 
the apparatus. 26 is very low compared to persona] computers or internet 
terminals* so that the monitoring system is highly affordable. 

A third advantage of the monitoring system is that it allows each apparatus 

.10 26 to be programmed remotely through script programs 40. Patient surveys, 

■ 

connection times, display prompts, selected monitoring devices, patient 
customization, arid other operational details of each apparatus 26 may be easily 
changed by transmitting a new script program 40 to apparatus 26. Moreover, each 
script program 40 may be easily created and assigned by remotely accessing the 
15 server 18 through the Internet. Thus, the invention provides a powerful, 

» * * 

convenient, and inexpensive system for remotely monitoring a large number of 
patients. . 

FIGURES 13-15 illustrate a second embodiment of the invention in which 
each remotely programmable apparatus has speech recognition and speech 
20 synthesis functionaUty. FIGURE 13 shows a perspective view of the remotely 
programmable apparatus 27 according to the second embodiment. The apparatus 
27 includes a speaker 72 for audibly communicaling queries and prompts to the 
patient. The apparatus 27 also includes a microphone 1 18 for receiving spoken 
responses to the queries and prompts. The apparatus 27 may optionally include a 
25 display 64 for displaying prompts to the patient, as shown in FIGURE 14. 

FIGURE 15 is a schematic block diagram illustrating the components of 
the apparatus 27 in greater detail. The apparams 27 is similar in design to the 
apparatus 26 of the preferred embodiment except that the apparatus 27 includes an 
audio processor chip 120 in place of the microprocessor 76. The audio processor 
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. * . * 

chip 120 is preferably a„ RS&164 chip conmrercialJy avaflabte from Sensory 
Circuits Inc. of 1735 N. First Street, San Jose, Calif. 951 12. 

The audio processor chip 120 has a microcontroller 122 for executing 
script programs received from the server 18. A memory 80 is connected to the 
5 microcontroller 122, Memory 80 stores the scrip, programs and a script 
imerpreter used by the microcontroller 122 to execute the script programs! The 
memory 80 also stores measurements received from the monitoririg device 28 
responses to the queries,, script identification codes, and the patient's unique 
identification code. 

10 The audio processor chip 120 also has built in speech synthesis 

functionality for synthesizing queries and prompts to a patient through the speaker 
72. For speech synthesis, the chip 120 includes a digital , 0 analog converter 
(DAC) 142 and an amplifier 144. The DAC 142 and the amplifier 144 drive the 
speaker 72 under the control of the microcontroller 122. ' 

The audio processor chip 120 further has built in speech recognition, 
functionality for recognizing responses spoken into the microphone 118. Audio 
signals received through the microphone 118 are converted to electrical signals 
and sent to a preamp and gain contro ] cirpuit m Xhe preamp ^ ^ 

circuit 128 is controlled by an automatic gain control circuit 136, which is in turn 
controlled by the microcontroller 122. Alter being amplified by Ore preamp 128, 
•he electrical signals enter the chip 120 and pass through a multiplexer 130 and an' " 
analog to digital converter (ADC) 132: The resulting digital signals pass through 
a digital logic circuit 134 and enter microcontroller 122 for speech recognition. 

The audio processor chip 120 also includes a RAM 138 for short-term 
memory storage and a ROM 140, which stores programs executed by the 
microcontroller 122 to perform speech recognition and speech synthesis. The chip 
120 operates at a dock speed determined by a cysta] ,26. The chip ,20 also 
mcludes a Cock 84 ,ha, provides tbe.curren, date and time to the microcontro,,er 
122. As in the preferred embodiment, the apparatus 27 includes an LED 74,. 
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display driver 82, modem 86, and device interface 90, a)l of which are connected 
tothemicrocontroJler 122. \ 

* ■ « , * 

The operation of the second embodiment is similar to the operation of the 
preferred embodiment except that queries, response choices, and prompts are 
5 audibly communicated to the patient through the speaker 72 rather than being 
displayed to the patient on the display 64. The operation of the second 
embodiment also differs from the operation of the preferred embodiment in that 
responses to the queries and prompts are received through the microphone 118 
rather than through user input buttons. 
10 The script programs of the second embodiment are similar to the script 

program shown in FIGURES 6A-6B, except that each display command is 
replaced by a speech synthesis command and each input command is replaced by 
a speech recognition command. The speech synthesis commands are executed by 
the microcontroller 122 to synthesize the queries, response choices, and prompts 
15 through speaker 72- The speech recognition commands are executed by the 
microcontroller 122 to recognize responses spoken into microphone 118. 

For example, to ask the patient how he or she feels and record a response, 
the microcontroller 122 first executes a speech synthesis command to synthesize 
through the speaker 72 "How do you feel? Please answer with one of the 
following responses: very bad, bad, good, or very good." Next, the 
nucrocontroller 122 executes a speech recognition command To recognize the 
response spoken into the microphone 1 1 8. The recognized response is stored in 
the memory 80 and subsequently transmitted to the server. Other than the 
differences described, the operation and advantages of the second embodiment are 

25 the same as the operalion and advantages of the preferred embodiment described 

- 

above. 

Although the first' and second embodiments focus on querying individuals 
and collecting responses to the queries, the system of the invention is not limited 
to querying applications. The system may also be used simply to communicate 
30 messages to the individuals. FIGURES 16-19 illustrate a third embodiment in 

77 
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wbch toe system is used to perform mis au to maled mKsaging ^ fc . ^ 
•tod embodiment, each script program con1ains , ^ pf ^ ^ 

co^cated ,o an individual rather than , se, of queries , 0 be answered by «, e 
■ ^dual. .Of course, it wil, be apparent ,o one skilled in the art that the script 
programs may optionally include both queries and statements. 

The third embodiment also shows how ,he queries and statement, may be 
customized to each individual by merging personal data with the script program 
-chlilceastandardmailmergeapphcatio, Referring to FIGURE 16, personal 

da,abase38. By way of example, the data may include each individual, name 
*e name of each individual's physician, test results, appointment dates or any 
other desired da,, As in the preferred ^iment, the database 3 8 . also stores 
genenc script pxograms 40 created by .be script generator 50. 

The server ,8 includes a data merge program 55 for merging fte data 

^^^^^j^^ The data merge program 55 is 
oes,gned to retrieve selected data from table 46 and to insert the data m,o 
aatements in generic script .programs 40, Aus creating custom script programs 4] 
Each cus.om scrip, p, 0 gram 41 contain statements mat are customized to an 
mdrv.doal. For example, ,he statements may be customized with the individual, 

i^iOUKES 17-18. 

The operation of the third embodiment is similar to the operation of the 
preferred embodiment except that the script programs are used ,o communicate 
messages ,o the individuals rather, ban, o query, he individuals. Each message is 
> Preferably a set. of statement, Referring to FIGURE 19, ,he statement may be 
entered in the server 18 .hrough ,he scrrp, entry screen 56, just ,i ke the queries of 
the preferred embodiment. 

Each sta ,emen, pre ferab,y includes one or more insert . comman(Js 
spec.fy.og data bom , aWe 46 (o be mseji£d jjjto , hc ^ , femen( )nsert 

commands ins.ruc, ,he data merge pro granr. 55 ,o retrieve ,he specified da.a from 
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the database 38 and to insert the data into the statement. For example, the insert 
commands shown in FIGURE 19 instruct the data merge program 55 to insert a 
physician name, an appointment date, a patient name, and a test result into the 
statements. As in the preferred embodiment, each statement may also include one 

* ■ 

5 or more response choices, which are entered in field? 96. 

* 

Following entry of the statements and response choices, CREATE 
SCRIPT button 102 is pressed. When the button 102 is pressed, the script 
generator 50 generates a generic script program from the information entered in 
the screen 56. The generic script program is similar to the script program shown 
10 in FIGURES 6A-6B, except that the display commands specify statements to be 
displayed rather than queries. Further^ the statements include insert commands 

* 

specifying data to be inserted into the script program.. As in the preferred 
embodiment, multiple script programs are preferably generated, e.g. a generic 
script program for diabetes patients, a generic script program for asthma patients, 
15 etc. The generic script programs are stored in the database 38. 

Following generation of the generic script programs, the server 1 8 receives 
script assignment information entered through the script assignment screen 57. As 
shown in FIGURE 7, the script programs are assigned by first selecting one of the 
generic script programs through the check boxes 106/ selecting individuals 
20 through the check boxes 108, and pressing the ASSIGN SCRIPT button 112: 
When the button 112 is pressed, the data merge program SS^creates a custom 
script program 41 for each individual selected in check boxes 108. 

Each custom script program 41 is preferably created by using the selected 
generic script program as a template. For each individual selected, the data merge 
25 program 55 retrieves from the database 38 the data specified in the insert 
commands. Nextj the data merge program 55 inserts the data into the appropriate 
statements in the generic script program 40 to create a custom script program 41 
for the individual. Each custom script program 41 is stored in the database 38. 

As each custom script program 4] is generated for an individual, the script 
30 assignor 52 assigns, the script program 4] to the individual. This is preferably 
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accomplished by citing a pointer «o .he cus.om scrip, program ffld S ,orih g the 
P-ter with the individual, odque ^tificatioB code.in the table 46. When the 
^ W»t« connects, to the serve. 18 « he 

We identification code. ^ server , 8 n S es «,e u^ que ideation code to 
^duaf Nexl , , he saver 18 rcln , ves ^ ^ ^ 

database 38 and transmits the script program to tbe individual, remotely - 
P ro S™We appara^ 

10 The apparatus receives and executes the scrip, program. The execution of 

the ^scnp, program is similar ,o the execution described in the preferred 
-bodimen,, except that statements are displayed to the mdividna, rather than- • 

*sph* 64. Each statement includes a response choice, preferably ^ 
acknowledgment such as "OK", After readipg a s , a ,emen,, the individual presses 
fte button 70A-D corresponding to the response choice to proceed to. the next 
statement. Alternatively, tbe script program may specify a period of time .at 
each statement is to be displayed before proceeding to .be next sta.emen. The 
^ mnammg operation 0 f the third embodiment is analogous to the opera.ion of the 
M preferred embodiment described above. 

Al.hough it is pmsen.ly prefened ,o generate a cus.on^crip. program 41 . 
for each mdividua. as soon as scrip, assignment informa.ion is received for ,he 
^dual, i, is also possible ,o wai, u„,i, ,he mdividua,, ap para tus26 connects to 
.he server 18 before generating ,he custom .crip, p rogr am 41. This is 
•5 accomplished by crea.ing and s.oring a poin.er ,o ,he genenc scrip, program 40 

-gned ,o ,he mdividua,, as piously descnbed in .he preferred embodiment. 
When ,he in dividua) , appaianJS 26 COM |o ^ ^ ^ ^ ^ 

Fogram 55 crea.es a cus.om scrip, program 4, for .he individual horn ,he generic " 

scnpt pjogram'40 assigned to the individual i h, . t 
. . - 5 1 ,0uaI - 1he cu stom scnpt program 41 is 

) then se,t l 0 Ihe individual's apparatus 26 for execution. 
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AttematcEmbodiments 

FIGURES 20 and 21 illustrate alternate embodiments of the invention 

■ ■ ■ * * 

illustrated in FIGURE 1. In FIGURE 20, the remote apparatus 26 is a personal 

- * t 

computer including a processor and a user interface, e.g. display, keyboard 

■ • 

5 mouse, or other input and output devices (not all shown), that receives the script ' \ 

program, processes the script program and presents the script program for user < 

. interaction. For example, the script program requires that the personal computer i < ■ \ 

present an image of a stand-alone remote apparatus 350, such as the Health > ! 

" ; ■ • f 

Buddy™ produced by Health Hero Network, Inc., on the display. The user then \ 
10 interacts with the displayed image of the stand-alone remote apparatus by '•:■.); 
operating the user rjoterface(s) of the personal computer to select displayed 

responses. The displayed image of the stand-alone, remote apparatus presents a - \ I 

virtual image with the same functionality as the apparatuses 26 and 27, as 
described above in FIGURES 3 and 13. It can be appreciated to those of ordinary 
15 skill in the art that the system of FIGURE 20 provides all or part of the 
functionality of the apparatuses shown in FIGURES 3 and 13, but does it on a 
personal computer. 

FIGURE 21 includes all the components of the FIGURE 1 and a digital i 
television network 36 in communication with the server 18 and the remote ^ 
20 apparatus 26. The remote apparatus 26 of FIGURE 21 is an interactive television ;f ji 

system that includes a processing unit 33, such as a satellite broadcast receiving, 'i :j 

set-top processor with OpenTV signal processing software, a display 34, such as a 

television set, and a user interface 35, such as a remote control. The remote l 

- ' : 

■ 

apparatus 26, through the processing unit 33, is coupled to the cornmunication 
25 network 24, the digital television network 36 and the monitoring device 28. 

The processing unit 33 includes a CPU, memory and embedded software 

for receiving and processing both digital entertainment and advertisement content 

and digital script programs. Also, the processing unit 33 allows the user to view 

the entertainment and advertisement content, such as television programming, and 
30 interact with (i.e. respond to) the script programs. The script prograra(s) sent from 
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the server 18 are viewable on the display 34 as they, would appear on the 
display 64 of apparatus 26 ox are viewed on a portion . of the display 34. For 
example, the qnestion With options shown in FIGURE 8 would appear on the 
displays, denser makes a selection of one of the choices by using the nser 
interface 35, i.e. giving voice commands that are processed by a voice recognition 
system, controlling and activating a cursor, etc. Example methods of making a 
selection are to control a cursor icon on the display screen of thedispk^ and 
activate the cursor icon when it is co-located with one of the choices, to assign 
different keyboard keys are designated as a different one of the displayed choices 
Another method is to have the user interface include voice actuation software for 

processing nser voice commands that request selection of a desired choice: 

With respect to this invention,, a "broadcast" includes any form of 
delivering the content from a source to many viewers, including transmission over 
the airwaves or via cable, the Internet, a closed-circuit network, or other means of 
communication. A "broadcast" does not require multiple persons to watch at 
once, but rather can include multiple individual and independent viewings, such as 
in the form 0 f video on demand or access to web pages. Moreover, the tenn 
"broadcast" may include a single tailored transmission from a source to a single 
intended viewer. Accordingly, while a "broadcast" may include a transmission 
from one point to multiple recipients, it is not limited to that case. Likewise, with 
respect to this invention, a "broadcast" is "transmitted" in any oTlhe above fonns. 

The processing unit 33 is a multimedia processor that receives transmitted 
broadcast programs from a digital broadcast network 36 via a communication link, 
.such as a satellite or cable link. The processing nn,t 33 also transmits as well as 
receives data via the communication network 24. In addition, the multimedia 
processor has expansion ports to support additional user interface and other 
devices, such as keyboards, joysticks, trackballs, and to accept add-on circuits for 
enhanced sound, video, or processing performance. 

4 FIGURE 22 is an example for illustrative purposes only of a method for 
increasing user use of script programs by allowing the nser to quickly access the 
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script program during viewing of an entertainment or advertisement program in an 
interactive TV system. FIGURE 22 illustrates a process performed by the system 
shown in FIGURE 2L At block 400, the server 1 8 generates an interactive script 
program. In an alternate embodiment, the script program is fully or partially 
5 created at another remotely coupled computer, such as workstation 20, and added 
to multimedia content, then the script program and multimedia content is sent to 
the server 18 In one embodiment, the script program is specialized for a specific 
user according to a health care professional request or to a predefined health 
regimen based on user profile information. In an alternate embodiment the script 

* • 

10 program is generated in relation to entertainment or advertisement content that it 
will later be broadcasted with. Next, at block 402, the generated script program is 
combined with digital produced entertainment or advertisement content i.e. a 
multimedia presentation,, to. create digital broadcast programming. The digital 
broadcast programming is then broadcasted or transmitted over the chosen 

15 communication Jink, block 406. At block 408, the processing unit 33 receives and 
processes the digital broadcast programming then presents the entertainment or 
advertisement content and the script program. The processing unit 33 as directed 
by software instructions previously imbedded in the processing unit 33, included 

with the digital, broadcast programming or a combination of both processes the 

- 

20 digital broadcast programming by determining its content and how that content is 
to be presented on the display 34. For example, the processing unit 33 determines 
if the script program is to be referenced by an icon over the entertainment content 
or displayed on a portion of the display with the entertainment content. As part of 
the presentation from block 408 the user is informed, of any script program 

25 included in the broadcast programming, block 410. Then, at block 426, the user is 
presented with the script program after the user selects or activates the indication, 
e.g. an icon. Lastly, at block 428, the user interacts. with the script program by 
responding to any queries and inputting any requested measurements or other 
responses. The interaction with the script program is similar to that described 

30 above for the system of FIGURE 1. In another embodiment, the script program is 
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presented in conjunction with the emertainment ox advertisement content without 
requiring the user to select or activate an indicator 

FIGURES 23 and 24 are example images presented on .the displays 34 bi 
the system illustrated in FIGURE 22. FIGURE 23 illustrates a screen shot of a 
5 broadcast program 250 that includes entertainment content 252, such as- a video 
• . program on heart surgery, and an icon 254. The icon 254 indicates that a script 
. program is available for the viewer. In order for the viewer to access the script 
program, the viewer selects the icon 254. The program broadcasted from the 
broadcast network 24 may have included an entire script program or just a portion 
10 of a script program; If the enure script program were included with the broadcast, 
selection of the icon 254 would begin execution of the script program that was 
received. However, if only a portion of the script program was received and, for 
example, , ha f portion only required that the icon 254 be displayed with the 
entertainment con1e„t 252, selection of the icon 254 sends a signal through a back 
1 5 channel, i.e. the link to the communication network 24, to the server 1 8. The sent 
signal is a request for the rest of or just more of the script program to be sent to 
the appals 26 either through broadcast network 36 or cornmnnication 
network 24. . 

FIGURE 23 illustrates a screen shot of a broadcast program 250 that 
includes entertainment content 252 and a section that presents a script program 
image 256. In this example the viewer can interact with Hie script program ' 
image 256 while simultaneously viewing the entertainment content 252. As in 
FIGURE 22 above, the script program may be fully or partially received and 
processed by the processing unit 33. And again, if it has only been partially 
received, viewer interaction at a predetermined spot in .he displayed interaction 
process automatically im.iates a request through the back channel to the server 18 
for the rest of the script program. 

Because the broadcast program 250 is a digital broadcast, it can be readily - 
appreciated by .hose of ordinary ski]] in .be art of digi.a) inactive television, 
that the entertainment con.cn. may be paused until viewer completion of the script 
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program. The script program which can be sent with an initial broadcast program 
or during presentation of a previously delivered broadcast program that is being 
presented on the display may also include instructions to pause the entertainment 

■ • 

content until viewer completion of the script program at which time the 
5 entertainment program resumes. For example, , the viewer's/patient's doctor 
creates a message at the workstation 20 requesting that the patient as soon as 
possible send blood pressure measurement readings. This message is generated as 
a new script program at the server 18. The server 18 then sends the new script 
program to the broadcast network 36. The broadcast network 36 includes 
10 hardware and/or software mechanisms for saving the new script program for 
inclusion with the next patient requested entertainment or advertisement content to 

* * . 

be sent to the patient in the case where the patient is not presently viewing a 
broadcast from the broadcast network 36 or for just broadcasting the script 
program alone. If the patient is presently viewing entertainment or advertisement 

15 content received from the broaidcast network 36, the new script program is 
received, processed and presented to the patient by the apparatus 26. The received 
new script program may include instructions to pause the presently viewed 
entertainment or advertisement content. 

If the script program is specified for a particular patient, the server 18 or 

20 broadcast network 36 encodes the script program for that patient. The apparatus, 
of that patient includes a decoding component within the processing unit 33 for 
decoding tbe encoded script program received with the broadcast program. For 
example, the script program includes a weight history chart of the. patient. The 
present invention wants only the patient corresponding to this weight history chart 

25 to have viewing access. Therefore, it is encoded for transmission and encoded 

only by the corresponding patient's apparatus 26. 

Jt can be appreciated to one of ordinary skill in the art that this decision, as 
with the other flow diagram decisions, can be an inherent decision in the 
processing of (he received entertainment/advertisement programming and script 
30 pro gran). 
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The embodiments- of FIGURES 20 and 21 may . also be implemented 
without any entertainment or advertisement content and perform the. functions as 
to those that illustrated and described for FIGURE 1. 

■ 

The script programs or entertainment/advertisement prograinmmg can be 
designed for education and training of users. For example, the script program or 
information content could show a user, such as a patient, how to effectively use a 
medical treatment device. Also,; the script program or information content could 
describe to users, such as doctors, nurses or anyone other professional, different 

treatment styles, plans or new medication 

. *■-*'■ 

A wide variety of information may be collected, delivered and analyzed in 
. accordance with the present invention. For example, abandoned U.S. Patent 
Application No. 09/378,188 which is a continuation of U.S. Patent No. 5,985,559, 
and nnassigned U.S. Patent Application attorney docket No.HERO-l-l 089 which 
is a continuation of U.S. Patent Application No. 09/041,809 (the text of which are 
hereby incorporated by reference) discusses information related to disease causes, 
treatments, and cures. Script programs include a set of queries for requesting data 
on lifestyle, environment, behavior, drug compliance, drug response over time, 
and other aspects. This data is then analyzed to identify trends and establish 
subgroups, with similar responses. . 

Individuals' behavioral and environmental information in conjunction with 
their gene sequence information is analyzed to find drug candidates and drug 
targets. Individuals previously designated as having a high risk for developing a 
particular disease are each given an apparatus 26, Queries related to the 
individuals' behavior and environment are included in a script program sent from 
a server ] 8 to the apparatus 26 or from a server 1 8 to the apparatus 26 through a 
broadcast network 36. The individuals' responses are sent back to the server 18. 
The process of collecting individuals' information can take place over a long 
period of hrne to ensure accurate data and to allow researchers to observe 
progression of .he d.sease. A data mining program on .he server analyzes the 
individuals' behavioral and environmental information, as well as their eene 
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sequence mformation . Differences in gene sequence information, or in 
behavioral and environmental factors between individuals who show a severe 
disease phenotype and those who show a mild severe disease phenotype can Ihen 
be. distinguished and used to develop new drug candidates, targets, or general 
5 treatments. 

■ • . .*■•■•■ ■• 

■ -'- * ■ * . • 

Genetic testing allows an individual to determine whether or not he or she 
has a predisposition to a certain disease. The degree of expressivity of a certain 

disease will be determined in part by an mdividualV envnomnent and 1^ ] I' 

The environment and lifestyle information is retrieved Scorn responses to queries 

sent from the server 18 to the apparatus 2p" or from the server 18 to the 

■ ■ ■ • .• * 

apparatus 26 through the broadcast network 36. The present invention interprets a 
patient's gene sequence information and his or her environment and lifestyle to 
come up with a personalized prognosis. Tbis procedure can be repeated many 
times over the course of a disease state to monitor a patient's condition. In 
addition, disease-causing pathogens can also have their -genes sequenced. Using 
these sequences in combination with information about a patient's environment 
and lifestyle, the present invention comes up with a personalized treatment plan, 
ideally to eliminate the pathogen. It is also possible to use the procedure 
described above to monitor the course of the disease.slate produced by a 

* * ► 

pathogen. Finally, a genotype- to-phenotype map or database can be constructed 

for developing better treatments and aiding in research. ~" ' 1 jj 

• . • [■ : t 

Although the above description contains many specificities, these should I I 

.-. . • • • \i 

not be construed as limitations on the scope of the invention but merely as I 
illustrations of some of the presently preferred embodiments. Many other 
25 embodiments of the invention are possible. For example, the scripting language 
and script commands shown are representative of the preferred embodiment/ It 
will be apparent to one skilled in the art many other scripting languages and 

specific script commands may be used to implement the invention. :■ 

JVIoieover, the invention is not limited to the specific applications 
described. The system and method of.the invention have many other applications . 
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both inside and outside the healthcare industry. For example, pharmaceutical 
manufacturers may apply the system in the clinical development and post 
marketing surveillance of new drugs, using the system as an interactive, on line 
monitoring tool for collecting data on the efficacy, side effects, and quality of life 
5 impact of the drugs. Compared to the current use of labor-intensive patient 
interviews, the system provides a fast, flexible, and cost effective alternative for 
monitoring the use and effects of the drugs. 

• The system may: also be used by borne healthcare companies to enhance 
the service levels provided to customers, e.g. panic systems, sleep surveillance, 
10 specific monitoring of disease conditions, etc. Alternatively, the system may bJ 
used to monitor and optimize the inventory of home-stationed health supplied. As 
an example, the system may be connected to an appropriate measuring device to 
optimize timing of oxygen tank delivery to patients with chronic obstructive 
pulmonary disease (COPD). 

15 The system and method of the invention also have many applications 

outside the healthcare industry. For example, the system may be used for remote 
education over the Internet, facilitating educational commtnrication with children 
or adult trainees who lack access to sophisticated and expensive compuler 
equipment. The system may also be used by law enforcement officers to perform 
20 on-line surveillance of individuals on probation or parole. 

Further, the invention has numerous applications for gathering data from 
remotely located devices. For example, .be system may be used to collect data 
horn smart appliances, such as identification check systems. Alternatively, the 
system may be applied to the remote monitoring of facilities, including safety and 
?5 security monitoring, or to environmental monitoring, including pollution control 
and pipeline monitoring. Many other suitable applications of the invention will be 
apparent to one skilled in the aft. 

Therefore, the scope of Ihe invention should be detemiined not by the . 
ex amples given, but by the appended cla.ms and their legal equivalents. 
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Basic Profile 



Description: p^Hmro Wwani- 
basic profiling 

Health Hero Lforary 

Smoking Library. 

1 



Program: 
Protocol: 
Version: 

Effective 

on: .? 



4/19/99 



Created by: Jbn& Hoffmann 
Created on: 4/19/99 
Approved by: Jane Hoffmann - 
Approved on: 4/20/99 
Modified by: Jane Hoffmann 
Modified on: 10/13/99 




Input variables: 



@ Welcome o to the Health Buddy Smoking Information program This Dmomm k^k^w . 
you try Health Horo Network. IProgram Intro ; None / GeneraH ^ bas. been brought to 

@ Each day I wit) ask you questions about smoking and will share lin* nr i-^i* . . . 
Remember.Sfcrra Pacific Power does not have Je^^^^^^T^^ )fOV ' 
Heaflh Buddy care manager, flntro/ disclaimer : NoWgeS ^ ^ *" H be SGen «* 

=^£5 ^ 10 *~ ^ COnCemS ,aClS *"» «** * doctor, fmtro cent. 

m 

r>2l to4b 

441 to 200 

m ^ Sr^ 9 10 Ster! Sm ° Wn9 ,eSS? fWi,fin9 to OT0te W: Non9 ' Behavior] . 

^ I dort Sow Sm ° Wn9 ,e5S ^ a " lmPOrtanl SteP h ^ mg ' lNeW 0uesUon : No » e ' Behavior] 

r> tow tar and low nicotine 
b> non-IPtered 

0 Would you consider switching to a tillered brand? [Mew Question : None / Behavior} 

H Good! Please switch as soon as possible. [New Question * None / 
Behavior) 

z£No 

B OKbu\ please keep thinking about it. Perhaps you'll change your mind. 
(New Question .None /Behavior) 
On a scale from 1-5 (with 1 being very Bute urge and 5 being the strongest urae) how would vou rite 
your strongest u.ge to smoke on a normal day? (Urge : None / General) * 
1 to 2 1 

©>You have very moderate urges to smoke, ll is very possible tor you to cut down on 
cigarettes and even to quit! (New Oueslion : None / General! 
~y 3 to 3 J 

Emwov^T" T 6 ^ S,r °" 9 U,9BS '° Smoke ' ir fe P° ssib,G "> and to 

quit. (New Question : None / General) 
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. p age2of3 

»f4to5 
Where am I? 

4> What am ) thinking about? " 
£> Who, if anyone, am I with? 
jaj Urges to smoke often come al predictable times A serrpt in r»>t»;^ J 

r>3io3 
^ 41o5 

B o. Je^anyone in your immediate, family smoke? [Family Smoke : None / General, 

4 Yes 
sfr No 

@ Have any members of your family ever been told they nave heart rifcp a *«9 ic 
Heart Disease : None / General! y neart ^ 5 ease? [Family 

•►Yes 

g You are fortunate that they donl smoke Sep if vnti M « «k - 
do r or quil. [New Question : None ] SSJT * C3 " ^ ^ 38 ^ ™ 

@ o. do any of you, close friends smoke? friends Smoking : None / GenomlJ 

S:In^ . 

No 

m ^T G ™T vr " iends '° 961 ,heir support as vo0 cu ' do ~ n and qua - i New ^ uesH ° n 

63 Do youhave any problems wi,h coughing or shortness of b.eath? [Cougnir* : None/ General) 
BEJW. discuss these symptoms vriih your doctor. [New Question : None/ 

if No 

m Have younofced any tobacco slains on your teeth? [Oral Decay : None / General) 

KS? 6 a " a ^ taert dentist and discuss this. [Nevr Oueslion : 

No 

QueS : MoSy?,^; L ^ «-^co use often stains leeth, ,Ne W . 

SJSJfcd^ S ? Umdisease and olher P">t»ems. You should brush your leeth 
« no v™ k V ° Ur Uen " s ' re 9 uta "y [De"^' P'oblems : None / Geno, 3 || ^ 
D °^ h3V9an « ms «'«^^ 

4 Yes 

S Smoking £a „ maKe neart and cjrcul . tjon pl0b|ems 

S S 9e ' ' DU ' d0C '°' ,S S0PP °" as - *»»" o. nuit. (New OuestiSe / 
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4 Yes 

0 Be sure to discuss wilb your doctor vour Dlan*; tn n l» H^m ~ 
Question: None/General] WCl ° ryoUr plans to cu * down or qu»l smoking. [New 
^ No J . 
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Description: o ene ' Hs A ™^\s: 
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Program: 

Protocol: 

Version: 
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on: 
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1 
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Created 6n: 4/21/99 
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Approved on: 4/21/99 

Modified by: Jane Hoffmann 
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Input variables: 



g) Many peopte realty enjoy touching, or ptavSnq with cioarettP* Fi™«™ i 

can A quhttngmuch easier. t£*i *EtSZ£? ? ^ '°' **■ "** 

forl^G^ 

tint; SCS?* h "* 9 d9arCHeS ° f * ^ ™ Smoke '° V- b USy? , Busy Hands : 
Yes 

0 HINT: Handling something else, such as a pencil or paper clip may help voir avoid 
. No smoktng as many cigarettes. [Hint : None /Behavior)- neipyouavwci 

m Do you lever blow smoke rings? [Smoke Rings : None / Behavior) 

bml h in!,T , ? e ?9 ood K subs,i,u,e a ^»y? Deep breathing exercises may be a help, 
breathy s.owly ,n through your nose and ou. through your mouth. (New Oues.ion : None / 

*^ No 

m Do ^ u Y B e ^ r 'ind yoursell playing with cigarettes or ashes? [Play : None / Behavior) 

S HINT: Playing with something else, such as a pen or paper clip mav heln vnn pvnirt 
smoking. (New Oueslion: None /Behavior] P PP^np. may help you avoid 

No ... 

@ Do yoohave a special way of packing your cigarettes? JFHtual Packing i.None / Behavior) 

@ It sounds like you enjoy handling, cigarettes. What other activity could you substiruto? 

* " " ' Behavb,f ran9,n9 PenS W paPer CKpS W ° Uld be help,ul l Subslitute activity : None / 
No 

r?one°/ Behavfolf * V ° U ^ ^ ^ ^ hMng ^ Clg3I ^ e 35 y ° U d ° smokin 9 i,? l Hold C * s * 
4 Yes 

gl Think ol other things to keep in your hand such as a pen or pencil? {New Question - 
None / Behavior I * 

j»No 

2£ES3&SS iSSLT squee2e may he,p you keep your hands busy - and make " . 
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B For many people, cigarettes are as addictive as heroin or cocaine. Within seconds of lakinq a ouff ol 

m <>? 4 Ye" b6,ieVe afe physfcany addicred 10 [Physical Addiction : None/ General} 

^ No 

@ Do youMieve that smoking increases your alertness? [Increases Alertness : None / Behavior) 
No *' 

ShavforT lCnd 10 Sm ° ke ,irSl thiP9 in !he m ° mhg . 10 befp 9el y° ur da * 9° in 9 ? [Early Morning : None/ 
4 Yes 

No . 

m Do you smoke to relax? [Relax : None / Behavior! 
>f Yes 
No 

@ Healthier ways to relax includo meditation, prayer, yoga, and deep breathing exercises. [Other 
refaxers : None / General] 

© Do you smoke to curb your appetite? |Curb Appetite ; None / Behavior] 
Yes 
No 

a Some people find it helps lo curb their appetite by drinking a glass of water before a meal, and 
drinking water throughout the day. It's healthier! [Hint: Drink water : None / GerTeralJ 
m Do you smoke at the end of each meal? |End 01 Meal : None / Behaviorl 
Yes 

9 Some healthier things to do after a meal are: [Other end of meal activities : None / General] 
s£ Chew gum. 

0 Good idea! [New Question : None / General) 
z> Enjoy a mint. 

g) Good idea! (New Question : None / General] 
e£> Brush your teeth. 

© Good idea! Having your mouth feel clean and Iresh may make it easier to avoid a 
cigarette. |N ew Question : None / General! 
Sip a cup of coffee. 

gj The coftee may be line, but be sure that coffee doesn't put you in the mood for a 
crgarerte. [New Question : None / GeneraiJ 

E Do you smoke because it helps you keep your weight down? [Weight Fear : None / Behavior] 
Yes 

t£ No 

@ Thank you lor continuing with the Health Buddy Smoking Information program! I hope it's helping you 
to cut down or quit. [Encouragement : None / GeneraiJ 
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® n you think you may be physically addicted to cigarettes, talk to your doctor abouf uainn ni™r ' 
replacemenl or other medication while you are quitting. {Nicotine wK^lKSSr 
fl There are several types of nicotine replacements to discuss with lyounfc ion^m^ST ' 
Inhalers, or Medication. [Types of replacement . None / Knowledge) ™ches. . 
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Psychological 
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Smoking Library 



Program: 
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Input variables: 



0 Don't be afraid to talk about how you feet about ouittinn Ym tr r wu. • - 
encouragement and support, {Daily Fact ThSj^S'^" ^ ^ and rf ° Ctor ca » 
m <>. J you like to smoke when you're on the phone ? (Smoke on Phone : None / Behavior) 

0 HINT: As you cut down or quit, keep somethinn n Pa r th« ^ n 
occupy you, hand, whfle yoo L SSSSS \ UlT^n^ "* '° 

@ Good lor you! |New Question: None /General] 
4 U Y^ y ° U Sm ° ke ° UX ° l habU? [0ul of Ha <* : None > Behavior) 

iKriT 10 ? Sm ° kerS ' Sm0k,h9 15 3 habU ' Hablls can be b ^ k en. but it takes otanninn. 
[New Ouesbon : Mone/Generall Planning! 

c> No 

. t ass ^s:? G ^r s ,hal you smoke - oHeo - ■ is a * ,eas « part * out 

4 Yes ' D Sm ° te Whe " y0U a ' e b ° red? IWI ? en Bor Bd : Nona ' B <*avio.) 

SinnZ d r Cide ,0 d0W " ° f qUi,> " V,iB bG impprtan, '° y ° u to have aclivilies planned 
^ No '" 9 ** ,,mo you are cuni "9 down. IResponse : None / General] 

Do youbelieve cigarettes are your hiend? [Cigarettes Are Friends : None / General] 

'SSSS^^iT* P T' e emo,ional " ee *- As you out down or qui,, you 
None / GenerlT P6 ° P ar ° U " d y ° U ' V ° Uf ^ 3nd " ,ends - l Mew ° u ^ lion : 

No 

Do youfed smoking helps alleviate stress? [Alleviate Stress : None / General] 

McSTo^'n 5 "^ 6 ^" 5 ! *7 "** " he,ps !bem reBeve s, ' css A * V°" «* *»" 
Genera} ^ Y ^ '° ,e ' i6Ve S,rCSS " 1NeW ° Ues,ion : None ' 

tfr.No 

D Do youever smoke to change your mood? (Change Mood : None / General] 

f Jl VO0 „r Dke ,0 fCel be " e '- 35 y °° p,an 10 cul down or ^ smoking you will hove to 
» No * WayS '° Cha " 9e y0U ' mo0d - |New Oues,ion : Non ° I GenemJ 

IRi.ua 0 . rNon^av^r" 00 "* ^ *" ^ *" ' J ° "*» » *WW 

4 Yes 

B As you cut down or qui, smotun i, W ilt be important lor you to avoid these activities as 

4? 
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Name: 



Psychosocial 
Benefits 



rw^tv.*- ^. Benefits Analysis: 
Description: n . . / 
r Psychosocial 

Program! Health Hero Library 

Protocol: Smoking Library . 

Version: 1 

Effective 
on: • • 



Created by: Jane Hoffmann 
Created on: 4/21/99 
Approved by: Jane Hoffmann 
Approved on: 4/21/99 

Modi/ied by: Jane Hoffmann 
Modified on: 10/15/99 



Input variables: 



H) Your dairy social environment can make it much morei difficult to quit. However, there are things that 
can be done to help overcome these obstacles. [Environment : None / General] 
gj True or false? Smoking is the single greatest preventable cause of illness and premature death in 
tho United States. {Dairy Fact : None / General) 
i~> True 

g You're right! Smoking IS the greatest preventable cause of illness and premature death 

in the United States. [New Question ; None / Knowledge) 
s> False ■ 1 . 

g The answer is true. Smoking IS the greatest preventable cause of illness and- 

premature death in the United States. [New Question : None / Knowledge] 
(?) Do you ever smoke to be social? [Social : None / Behavior] ■ * 

^ Yes 

@ As you cut down or quit smoking, you will find new ways to be social that don't Involve 
smoking. [New Question : None / General] 

Ejy No 

gj Good. That's not a good reason tor smoking! [New Question : None / General) 
gj Do you smoke with your. friends? [Friends Smoke : None / Behavior) 
*Yes 

As you cut down or quit, it will be important for you to tell your friends what you are 
doing so they can support you. (New Question : None / General) _ 

»j> No 

0 Do you mainly smoke when people around you are smoking? [Smoke with Others : None 7 Behavior) 
»t Yes 

g) As you cut down or quit smoking, it may important for a white to avoid your friends 
when they are smoking. [New Question : None / General) 

^ No 

ff) Do you smoko.to assert your independence? [Independence : None / GeneralJ 
>Yes 

g| Remember that quirting is a choice. There are many benefits from smoking, but also 
many ; risks. Your participation in this program Indicates that you believe that the risks 
outweigh the benefits. [Rebel : None / General) 
b£ No . 

@ Good lor youl [New Question : None / General) 
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Name: Motivators Created by: Jane Hoffmann 

Description: Motivational analysis Crested on: 4/21/99 
Program: Health Hero Library Approved by: Jane Hoffmann 
Protocol: Smoking Library Approved on: 4/21/99 

version* 1 

Modified by: . Jane Hoffmann 



Effective on: 4/21/99 



Modified on: 10/13/99 



Inpul variables; 



0 Smoking Fact: Secondhand smoke is responsible for 150 000 to inn nnn™ 
year in children. |Daily fact : None / General] ' ,W) ° ,cs P ,ralo O' Infections a 

B '3 yo«k,n to qui. based in part on a desire to Bve tenger? (Longevity : M one/Kno Wtedge] . 
bt)> No 

gj Truo or false: On the average, smokers die *S vear* partfor »h™ ~ » 

Knowledge) y * a,s ' er fhan Smokers: (Mortality, fact : None / 

True 

® Actually it's worse than that] On the averaqe smoker* rfio on ^ 
£> ^an non-srnokersHNew Question 

gj You're right. It's worse than that? On the averaoe <xnnUore ^ 
m «s one o, .r" 6 ' ^ n0n - SmOkerS, ' NeW °" eS,i0 " • 96 Vea,S 

fon S e ^Sftr" V0U '° CUr d0W " « •* * ** to be taM, .Healthier : 

*f Yes 

5> No 

B Has poking inhtolted you, ability to enjoy life? (Enjoyment : None / General] 

Gene^] ky0U "** * T " V ° U qU " s """<'"9! INew^ues.ion : None / 

5^ No 

Gene^ ^ "* "** * ^ qU " Sm ° kin9! |New Option : None / 

0 Are yoo trying to cot down or quit to gain better control over your He? IConbol : None / General] 

KSSS-'SS Ge D n±' V ° Ur * "~ *" CU ' 3nd eSpeC,aHy ' *° U «"» 

No . 

u !KS SaK±SSS5 SSJ yow ,1,e when you - *>- a - d 11 . 

0 Has^ou, lamrty played a significant role in your decision to qui. smoking? |Fami,y : None / General] 

. -ftss fsxzssr* support wh,,e you a,e cumns dw - - 

r^No J 

EnTeVZTuZT" ! °,M U ' ° °' ^ bB SU '° 10 diSCUSS il »»• Vour family. They 
mi rv. i ^ , ? 5 9 e p t0 y° u - New Question : None / General! 
3 Ditj a rear ol affecting Ihose around vou with secondhand smnkl* inif , ■ • 

(Secondhand None / General) secondhand smoke, influence your decision to quit? 
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4 Yes 

@ Good That's a serious issue. Secondhand smoke is very harmful to those around you 
espedailylochndien-lNew Question: None /General] 

^ No 

0 OK, but is Is something to consider. Secondhand smoke is very harmfulto those 
around you, especially to children. (New Question : None / General] 
0 Did want ing to lit in with non-smokers affect your decision to quit? (Acceptance : None / General] 

3 OK. I imagine that your non-smoking friends wi0 be happy when you smoke less or 
quiL (New Question : None / General) 
e> No. 

@ OK. But I imagine that your non-smoking friends will be happy when you smoke less or 
quit. [New Question : None / General] 
g). Bid your friends who don't smoke, influence your decision to quit? (Friends : None / General) 
■►.Yes 

@ OK, but the decision must be yours! (New Question : None / General] 

No 

g| OK. The decision is yours to make. [New Question : None / General) 
ED Did you decide lo quit in part because you are concerned about how smoking impacts Ihe 
environment? [Environment : None / General] 
jf.Yes 

g OK! Smoking is harmful to the environment as well as harmful to youl [New Question 
None / General] 

No 

g Smoking is harmful to the environment as well as harmful to you! [New Question : 
None /.General] 

£5) Is the money you'll save by not smoking, impacting your decision to quit? (Economic : None / 
GeneralJ 

'4 Yes 

EU You will save a lot of money as you cut down and quit! [New Question : None / 
General] 

r»No 

g} You win save a lol of money as you cut down and quit! [New Question : None / 
General) 

gj When you have decided to cut down on your smoking or lo quit entirely, H is a great idea to plan to 
reward yourself after a certain number ot successful days or weeks. [Rewards : None / GeneralJ 
g) A good reward would be: [Good rewards : None / General) ~ 
b§> A box of fine cigars. 

g) Not exactly. Don't reward yourself with tobacco! You aro trying to smoke less. Plan a 
reward that is something else you would enjoy. [New Question : None / GeneralJ 
e> Dinner at a special restaurant. 

@ Good. A reward should be something you would enjoy! [New Question ; None/ 
General] 
2^ A shirt youVe been wanting. 

(3 Good. A reward should be something you would enjoyl [New Ouestioo : None / 
General] 

gj Some people save the money that they would have spent on cigarettes, and use it to buy something 
special for someone else, or give it to their, tavorite charity. (Reward hint : None / General) 
gj is your career influencing your decision to quit? {Career : None / General] 
**Yes 

jjfl Things may be easier at work when you don't have to duck out lor smoke breaks! |New 
b'ueslion : None / General) 

n$> No 

EH Things may be easier at work when you don't have to duck out for smoke breaks! [New 
Question : None / GeneralJ 
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@ By faking an initial small step toward ouittmo vouwm ^^ 

chances of success, [lnlro2 : None / General] * * c ^hrm.your commitment, and. 
@ HINT : The first step is to commit to beain «mnkinn \**« u 
las. 24 hours? [Hm» : None / General? ' 9 " H ° W maDy C ^ rettes <*> *w smoke in .he 

Oto20 

z> 21 to 40 
41 to 200 

Are you wWin 3 to smoke less? [Cornmit: None /General) 
* No 
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g Here is an interesting smoking fact: There are 401 poisons and 43 carcinogens in each cigarette. 
[Dairy Fact :None / General] 

@ o, have you made any changes to your daily routine lo help you reduce the number of cigarettes 
you smoke, or lo help you quir? [Changes in routine : None / Behavior] 

^ Yes - 

gj That's fantasticl It's an important part ol committing to becoming smoke-free. Keep up 
the greal work! [Good/follow- up : None/ General) 

*No 

g) That's OK. By making simple changes to your dairy routine, you can avoid situations in 
which you are prone to smoke. This will make cutting down or quitting, much easier. [Not 
change/totlow- up : None / General) 

g On a scale ol 1-5 (with 1 being not confident and 5 being very confident) how confident are you that 

you are capable ol quilting? (Self efficacy : None / General] 

5T> t lO 2 

g) Is your hesitation caused by nol feeling like you know enough aboul what's required to 
successlully quit? [Cause of hesitation : None / GeneralJ 
=p>Yes 

g That's OK. I will continue to give you more helpful information about 
cutting down and quitting. Near the end ol this program, I win give you 
information on other resources that may be helpful to you. [New- Question : 
None / General] 

s>No 

g} Is your hesitation caused by nol feeling that you have the skills necessary 
to successfully quit? [New Question : None / General] 
Yes 

@ Thai s OK. I will continue to give you more helpful 
information aboul skills for cutting down and quitting. Near the 
end of this program, I will give you information on other 
resources thai may provide you with additional skills. [New 
Question : None / General) 
i£> No - 

g Is your hesitation caused by feeling that you do nol have the 
power to successfully cul down or quit smoking? [New 
Question : None/ General) 
i> Yes 

g) Thai's .OK. Participating in this program is a 
great lirsl.step. Near the end ol this program, I . 
will give you information on more resouces that 
could help you cut down or quit. I know you can 
do it! [New Question : None / General] 

E> MO 

fg Thanks loi sticking with this Health Buddy 
program. I hope it helps you gain confidence? in 
your ability to cut down or r.-;;! | know *y*OU ran do 
^ it! |New Question : None / General] 
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Sg>3to4 . 
£*j Great! I hope thai following this Health Buddy Droaram anri irji* . * 

^5to5 

@ Do you believe lhat smoking Is a choice? [Choice : Non? / General] 

■ -tT- ' ^S .... 

No S thal S *^ Sm ° Wng h 3 Ch0l ° e : |New Ques!lon : N ono/ General! 

© Why do you believe smoking Isn't a chok:e? [Why not a choirs . Mrt 

£^.l cani help it Y " 0lce? ■ None > General) 

. S His sometimes very difficult Jo stop smokino hut a ^ . 

choice .hat you have. [New Question TnV^enln " ^ * 3 
s> IVe always done it. wneraij 

@ It is sometimes very difficult to stop smokino esDecblh. , .. t. 
smoked for a long time, but it can be done TSiSSX ^ haVe 
Question: None /General) ' ° e 00ne - " 18 a cho,ce you have. [New 
Ai) of my Mends smoke. 



3 It is sometimes very difficult to stop smokino e-tnpriaih, .„,., 
your, friends smoke, but it can be done hfaa ^ chntS * ^ W °' 
Question : None / General) pho,co Uial *° u have - INew 

@ By participating in Ibis Health Buddy program vou have m *i„ , ' 

to quit smoking. No matter how strong youSnX a cfeT^»b "* dowm or 

thai ifs s»N a choice. [Participating in ^09^X0^ GeS become * "prober 
B DpyouMevematsmokmghasaniHaB - * W [k^^ i 

: No!!e ^ ^G?e;a^ 0 ' ,,Jna,e ' y, *" 3 """""l" impac » « j"W Question 

r> No . 

Gener! J |) ,Mnately ' S " 1 ° kin9 3 de,rimen,al im P ac > «> health. [New Question : None / 
3 Do youbdieve .ha. quirting wit. make your life better? [Quitting improves l ile : None / Genera.) 

m That's a great attitude! (New Question ; None / General) 



=>No 



@ I'm sorry to hear that J think that the tacts and information l'rr*sharing with vou show 
that you We wrf) be better without smokingi (New Question : None / Gene J 
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m When you are trying lo cul down or quit smoking, it sometimes is hetoftit \n n>i> .u- . 
your mouth to chew on Good Ihmos lo chew on n ,,nT^-\ P pul somelh ">9 else in 

: None / General) ' ■ °" 9Um> frmXs - or ca " 0,s °' celery sticks. (Substitution 

Gen A o ra 7 are ^^ 

m iS^Str B .""*» * he ' P,U ' >0 « **»* : / Genera,, 

EneTeelletaO 63,10 ^ **** **** down. .New Question : 

^ Swimming 

SStltS* ^ ^ Phy ' iCa " y Whi ' e **» doWL ^ew Question : 
2> Watching television 

Ksi'^sr 1 ,o becorne more physfca,,y ac,ive ** du,nn9 ,New 

KtdS^ ^ V-u-han*^. especially during times you 

using a -ecraft work, house work, and 

«?vo^snTo U kL e 2?? IT" °" C,9areUeS ' aVO,d,he p,aces where V° u us ^"y smoke II you have a 
GeSal) 9 a ' h ° me 01 " W0,k ' S " s «ere else. [Where do you smoke, Ke / 

25 ^ll^ V h ,h ^' 9C '° T°* e S? '° p0S,p0ne •»"** "P- See ho « '°"9 oan put it off Five 
^ Taking a shower 

* Brush^oLnSn'' 5 ha '° '° ^ * ,NeW ***** ' NonB ' Genwa, l 

® Some people find it very helpful to brush their teeth whenever Ihey feel the urqe lo 

. ■ * wSfrWJES!? ,oo! ,Nevv Ques,ion : None ' Gene,a,J 

oSSS 3 ' 9 ' W iUiCe ^ peop ' B avoid me nexl cioa,e,,e - 7ry »• |New 

'° ,0 ° h *' - " »* - — „om your 
SS 1 " 8 ^ down, don't buy cigarettes by the carton. I. will be more inconvenient and 
m DecZ k w a "° e3Ch paCk - |Don '' bu * carton : None / General) convenle " , an ° 
0 Dec.de that lo, a week, you will bold your cigarette in (he opposite hand If vou ar« h= . . ... 

S^SSSSffiS 5,1,1 maKe " '° M * hom'Lm, .Don, 

@ Wh„o you are culling down on .he n umbo , ol cigarel.es .ha. you smoke, try smoking jus. ball o. each 
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a ^ ! Sm0ki ? 9 ha,f ci ^ re,tes • None/ GeneraH 
a> A toothpick 

B>Ap gNo,a g oo dH e a ,,,.3,oo tem p t i„ gjusMoBghlup .^ 
fWhenyouL^ 

? e „ A ef y ^ ,o ** - ™ b * youve jsjssL : rs ssa : None , 

Put il up on the refrigerator. 

@ Good ideal Keep the number where you can see it orw. m „ 

General) ' nsee " oflenl (New Oueslion : None/ 

Put Hon your miff or. so you See il every rnorninq 

BGood ideal Keep the number wber, you can see » o,,en U Ne W Question : None/ . 
=£> Hide it under Ihe mattress. 

m Not quilel Keep iho number where Vou can <= P «» a 
m Ea ,h ?° W mi " 0 '- ' New : NorWGeS ' ^ °" ,he '«*&era'°' or on 

1 Whife you are cuZ.ng btC^CS^nf f* J Sel aside : ^one/ GeneraJ . 
with smoking. „ is especiaBy impoS ^ ' ha ' y ° U ^'vissociate 

tllT^V^ >o aS^GterT 3968 - '° be ,BmR,ed to ^ 

Menthol 

i$> Non-menthol 

2^ Any other brand 
*$> I Uhe them atl 

■R^TSSSiS** p,an a subs,i,u,e ac,ivi,y ,or ,hose ,ime ^° u * ■ « 

■ WW. ot these Cities migb, WCT „ lw you white you . re ^ ^ ^ ^ ^ / 
5^ Chewing gum 

^ s S Goo ° Weal INew Ouestion : None /General} 

££%. 9 °° d - 35 '° n9 ^ * ° kaV "* y ° W P ass W IN- Question : None / 
2> Drinking soda 

g| OK! Oiink car eiully and Uon"t spill. |New Oueslion : None / General] " 



» 

"r 
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I 
t 
t 
t 
« 



5J 



WO 02/4 J 227 



Hints for quitting 



PCT/USOJ/09046 



p age J of 2 




Name: Hints for quitting 
Description: Hints for quitting 
Program: Health Hero Library 
Protocol: Smoking Library 
Version: 1 

Effective on: 6/26799 



Created by: Jane Hoffmann 
Created on: 6/28/99 
Approved by: Jane Hoffmann 
Approved on: 6/28/99 
Modjfledby: Jane Hoffmann 
Modified on: 10/15/99 . 



Input variables: 



® Remember that even though you have decided to ouit von win u * . . ' 

keep a list of hints and ideas to help you aS2 E Ll be tempted It's a good idea to 

@ If youVe.dectded to quit (congratuEs^ 

[Setting a quit date : None/ General] | P '° '°° k 3head and sel V™ >it date/ 

3 !"» S^X^ ^ 3 90 ° d ^ ^ ^tes : None / Genera, 

^SST 5 ° me ^ ,0 ^ heW Vaar „ 9 h« fNe, Question : 

£> The Great American Smokeoul 

@ This is a good time to quiL The Greal American SmnV 

* Yo^bS h y ankS9iVin9; ° UeS ' i0n • ^e7eene,a7 e ° U ' T ** ™> 

■ 2S^TE!2K T quit The ' e a,e * W-*.**, 

General] V V 6 3 S " essM , " ne ,or some P e °P' e - INew Oueslion : None / 

S Another helpM ^Ztoteto^TJg^'" 9 - a* "ale : None / General) 

smoke odor. You rriigh I abc > oei vo ,r £7 1 Y^r clothes cleaned !o gel rid ol the tobacco 
you quit, cont : None / Genern J V ^ ""^ C ' ea * ed lo 9 el ,id <* •» <obacco odor. |Belore 

^> personal reasons 

Non P eTG 0 e n ne,a.] S ° nS inC,W,e ^ hea,!h °" ,CemS aboul y ° U ' femi ^ ' New Que5,io " : 
^ Time reasons 

Money reasons 

ll^K^ ^ ^ , tlS5 , "'* ,,-,,, •■ ' 

"** " """" ™"" " *> * > «~ 10- *»- » . «™ : 

B On too day y™ k « p b „ sy POn acli> „ ies ^ ^ ^ ^ ^ 

52 
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IQuilting day : None / General] 

f J°.!l e .n ays 3 » er y °" u ? ui1, spend as much ,ime as possib,e h P ,aces ^ere smoking isni even 
altowed pays after fju'Wng-' None /Genera)} y 

: 

S During the time you're quilling, be sure lo take especially good care of yourself. Gel plenlv of r«f 
and pay specral attention lo your appearance. Faking care ol self : None /General] * 
p Quirting doesn I mean you will automatically gain weight. When people gain weiohl after n.iiHrh„ -v 
because Ihey eat more. fWeight gain : None / General] • " CT quittin 9- fts 

fj .What are some good tips to help youavoid weight gain after youVe quit smokino' ITios to »v n iH 
weight gain : None / General] . . »«"«ng. |nps to avoid • 

^ Drink a glass, of water before meals. 

3 Right! Chewing sugarless gum and exercising are also good things to do INew 
Question: None /General] ». 
- -~ Chew sugarless gum. 

0 Rightl Drinking water before meals and exercising are also good thinqs to do INew 
Question : None / General] . * 1 . 

& Eal a lollipop instead of smoking. . 

® .While an occasional loqipop probably wont hurt, better Ideas are lo drink water before 

-\> ,7 k' c !» ew K su 9 a,, ? !!S 9^ and exercise more. [New Question : None/Generatl 
Bp- Get involved with exercise. , '""l 

g) Right Drinking water before meats and chewing sugarless gum are also area! Mea«: 
[New Question : None / General] . • ■ are aso great ideas. 

§ Think about your first month anniversary ot not smoking. Plan a special celebration! What will it be' 
[Anniversary celebration: None /General] . _wiunoe.. 
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r • * 

3 V^«:hofthefon(>wingorganiza»onscanhetovouvrith 

resources : None / General! • information to help you quit smoking? [other 

American Cancer Society 

HI You're right All o/ Ihese organizations can nh*> x,„>. :,>» 

Fmd their phone numbers in your ,ocal qUinir * s ™ k *9- 
4> Amencan Heart Association oireciory. (New Question : None / General] 

3> American Lung Association rectory. {New Ouest l0 n : None / General] 

3> Sa.nl Marys Health Promotion Genler * ' 6W ° ues "° n = None / General] ' 

, s^sas^sssgsy 9ei en,o,,ed in ,he s — - p '° 9 - '^v.. 

e> Ail of the above 
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CLAIMS 



A system for remotely monitoring an individual, the system. 



1. 

5 comprising: 

■ » * ft • » 

a server: 

- - - ( . 

a remote apparatus for interacting , with the individual, the remote 
apparatus being in communication with the server via a cornmunication network; 
wherein said server comprises: 

a script generator for generating a script program from a set of 
queries and sending the script program to the. server, the script program being 
executable by the remote apparatus to commumcate the set of queries to the 
individual, to receive responses to the set of queries, and to transmit the responses 
from the remote apparatus to the server over the communication network, the 
script generator being in conimunication with the server via the commimication 
network; and 

a database accessible by the script generator, the database capable 
of storing the script program and the responses to the set of queries; 
and wherein the remote apparatus comprises: 

a communication component for receiving the script program from 
the server and for transmitting the responses to the server; j_ 

a user interface; and 

a processor connected to the communication component, the user 
interface, and the database for executing the script program to communicate the 
25 set of queries to the individual, to receive the responses to Ihe set of queries from 
the user interface, and to transmit the responses to the server. 

- 

2. The system of Claim 1, wherein the user interface comprises a 
display displaying the queries, and user input buttons for entering the 

30 responses. 
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3. The system of Claim!, wherein the user interface includes a 
speech synthesis component for audibly cornrnunicating the set of queries to the 
individual. 

* • ■ 

■ ■ . • • - . 

4. The system of Claim 1, wherein the user interface includes a 

speech recognition component for receiving spoken responses to the set of 
queries. 



10 5 



The system of Claim 1 , further comprising at least one monitoring 
device for producing measurements of a physiological condition of the individual 
and for transmitting the measurements to the remote apparatus, wherein the 
remote apparatus further includes a device interface component connected to the 
processor for receiving the measurements from the monitoring device, the 
measurements are stored in the database, and the communication component 
transmits the measurements to the server. 

6. The system of Claim 5, wherein the device interface component 
mcludes an interface component with a plurality of monitoring devices, and the 
20 script program specifies a selected one of the plurality of monitoring devices from 
which to collect the measurements. 

7: The system of Claim 5, wherein the server further comprises a 
report component for displaying the responses and the measurements on a remote 
25 interface device. 



8. The system of Claim 1, wherein the communication component 
includes a first establishing component for establishing a first communication 

* 

link to > the server to jeceive the script program and a second establishing 
30 component for establishing a subsequent communication link to the server to 
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transmit the responses, and wherein the script program specifies a cormechWtime 
at which to establish the subsequent communication link. 

9. The system of Claim 1, wherein the remote apparatus ftrth^ 
5 compnses a notification component connected to the processor, the notification 

component for notifying the individual that unanswered queries are stored i„ ,be 
remote apparatus. 

■ 

* ■ 

10. The system of Claim9, wherein the notification, component 
10 compnses a visual indicator for visually notifying the individual. 

11. The system of ClaimP, whaem the notification component 
compnses a display for displaying a prompt. 

« 

15 12. The system of Claim ], further comprising a plurality of remote 

apparatuses in convocation with the server, the plurality of remote apparatuses 
for remotely monitoring a conesponding plurality of individuals, wherein the 
database includes a multiple storing component for storing a pmrality of script 
programs, a script entering component for entering script assignment information 
» the server includes a script assignment component connected to the database for 
assrgnmg to each of the plurality of individuals at least one of the plurality 0 f 
scnpt programs i„ accordance with the script assignment information, and the 
database further includes a list storing component for storing a list of the plurality 
of mdividuals, and for each of the plurality of individuals, a respective pointer to 
5 . the at leas, one of the plurality of scrip, programs assigned to each of the plurality 
of individuals^ 



13: A system for remotely interacting wiih an individual, the system 
comprising: 

3® a) a server; 
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b) a remote apparatus for interacting with the individual, the remote 
apparatus being in communication with the server via a communication network; 
and 

c) a digital broadcaster in coinmuni cation wi th said server and said remote 
5 apparatus; 

• 4 » * 

* 

wherein said server comprises: 

a script generating component for generating a script program, the 
script program being executable by the remote apparatus, to receive responses 
horn the individual, and to transmit the responses from the remote apparatus to the 
10 server over me communication networlc;. and 

a database connected to the script generating component, the 
database for storing the script program and the responses from the individual; 

wherein the digital broadcaster receives a broadcast selection from said 
remote apparatus and the script program from said server, determines program 
15 content according to said broadcast selection, combines said script program with 
said determined program content to create a digital broadcast program and 

■ * * ■ 

transmits said broadcast program; 

wherein the remote apparatus comprises: 

i) a communication component for receiving the broadcast program 

• ■ 

20 and for rransmitting the responses to the script program to the server; 

ii) a user interface for presenting the script program to the 
individual and for receiving the responses from the individual; 

iii) a memory for storing the script program and the responses; and 

iv) a processor connected to the commumcatjon component, the 
25 user interface and the memory for processing the broadcast program and 

presenting the script program and the broadcast content according to said 
processing, executing the script program, to receive the responses to the set of 
queries, and to transmit the jesponses to the server. 
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14. The system of Claim 14, wherein the broadcast program is 
transnaitted over a cabJe ink. 



15, The system of Claim 13, wherein the broadcast program is 
5 transmitted over a satellite link; 

16 ^ ?T ° f Paim 13 > the script generating and ,he 

database of the server are distributed over the communications network. 

10 ll - of Qaim 13, wherein me program copten, is 

entertainment content. 

"••■*■ • 

- 

18, The system of. Claim 13, wherein the -program content is 
. advertisement content 

15 

19. The system of Claim 13, therein me user interface comprises a ■ 

display. 



20. The system of Claim 19, wherein the processor determines if a 
? cnp, program is included in the broadcast program and presents an icon on the 
display mdicating a script program is included in the broadcast program. 

21- The system of Claim 13, wherein the script program is a report 
generated m accordance with the responses from the individual and said report ,s 
transmuted to at least one of a health care profess,onaj or Ore individual. 

» 

.22. The system of Claim 13, wherein the communications network is a 
pubhc data network. 



30 



WO D2AJ1227 



PCT/VS0V09046 



16 

\ 



26 



REMOTE. 
APPARATUS 1 



MONITORING 
DEVICE 



1/19 



\ 1 



SERVER 



24 



Ox 18 



•Xy28 



COMMUNICATION 
NETWORK 



REMOTE 
APPARATUS 2 



7 

26 




□ 



20 









-1 




MONITORING 
DEVICE 



28 



18 



2 



SERVER 



DATABASE 



SCRIPT PROGRAMS \ 



RESPONSES 



MEASUREMENTS | 



TABLE 



] 



I 



MONITORING 
APPLICATION 



SCRIPT GENERATOR 



SCRIPT ASSIGNOR [ 



REPORT 
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NUMBER: 9001 {LF} 
LED: 1 {LF} 

ZAP: {LF} 
CLS: {LF} 

DISPLAY: ANSWER QUERIES NOW? 

PRESS ANY BUTTON TO START (LF) 
WAIT: {LF} - 

CLS: {LF} 

* 

DISPLAY: HOW DO YOU" FEEL? 

VERY VERY 
BAD BAD GOOD GOOD {LF} 
INPUT: OOOO {LF} 

CLS: {LF} 

DISPLAY: PIOW WELL ARE YOU 

MANAGING YOUR DISEASE? 
VERY VERY 
WELL BADLY WELL WELL {LF} 

INPUT: OOOO {LF} 

CLS:{LF} 

DISPLAY: HOW HARD IS IT FOR YOU TO 

FOLLOW YOUR TREATMENT PLAN? 
VERY VERY 
HARD HARD EASY EASY {LF} 
INPUT: OOOO {LF} 

CLS: {LF} 

DISPLAY: HOW HARD IS IT FOR YOU TO 

CONTROL YOUR BLOOD SUGAR? 
VERY VERY 
HARD HARD EASY EASY {LF} 
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INPUT: 0000 {LF} 
CLS: {LF} 

DISPLAY: CONNECT GLUCOSE METER 
AND PRESS ANY BUTTON 
WHEN FINISHED {LF} 

WATT: {LF} 

.* 

i 

CLS: {LF} 

DISPLAY: COIXECTtNG MEASUREMENTS {LF} 
COLLECT: GLUCOSE_METER {LF} 
CLS: {LF} ' 

DISPLAY: CONNECT APPARATUS TO 

TELEPHONE JACK AND 

PRESS ANY BUTTON 

WHEN FINISHED {LF} 
WAIT: {LF} 

LED: 0 {LF} 

CLS; {LF} 

DELAY: 03:00 {LF} 

DISPLAY: CONNECTING TO SERVER {LF} 

CONNECT: {LF} 

{EOF} 

/<£'. /}// 
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SCRIPT ASSIGNMENT SCREEN 

AVAILABLE SCRIPTS: PATIENTS: 

ill imbse^£»li 108 v^fx| mmmmx 

□ IMBEIESJSCRIEL2 □maBK^Mlth 
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